Steroid synthesis in rat brain cell cultures.
Primary cultures derived from neonatal rat forebrains were established and cultured for several weeks. They grow entirely as glial cultures composed of oligodendrocytes and astrocytes. Glial cells undergo maturation and differentiation in culture. This was shown by measuring the oligodendroglial enzyme 2',3'-cyclic nucleotide 3'-phosphodiesterase (CNPase), a specific marker for expression of oligodendrocyte differentiation. CNPase activity increased from days 10-21 of culture. Both cell types were characterized by indirect immunofluorescence staining using monoclonal antibodies to galactocerebroside (Gal C) and myelin basic protein (MBP) for oligodendrocytes, and glial fibrillary acidic protein (GFAP) for astrocytes. Using the above criteria, we measured about 60% oligodendrocytes and 40% astrocytes after 3 weeks of culture. Oligodendrocytes, expressing Gal C and MBP, were highly immunoreactive to monospecific polyclonal antibodies to the cytochrome P-450scc, enzyme involved in the synthesis of pregnenolone from cholesterol. After incubation of glial cultures with [3H]mevalonolactone in the presence of mevinoline and trilostane, biosynthesis of [3H]cholesterol, [3H]pregnenolone (P) and [3H]pregn-5-ene-3 beta, 20 alpha-diol (20-OHP) was demonstrated. Steroid biosynthesis was related to oligodendroglial differentiation, as the initial and rapid rate of increase in CNPase activity was found to occur at the same time as the onset of steroid synthesis. Both reached a maximum at 3 weeks of culture and remained stable for several weeks. Steroid synthesis was increased by dibutyryl cAMP (0.2 mM), as well as by dexamethasone (10 nM). When aminoglutethimide, a potent inhibitor of cytochrome P-450scc, was added during the incubation of cells with [3H]mevalonolactone, [3H]cholesterol accumulated in the cells. After the release of aminoglutethimide blockade, [3H]20-OHP was the major steroid produced and released in the culture medium. The demonstration of de novo steroid biosynthesis and of the cholesterol side-chain cleavage cytochrome P-450 in normal rat glial cells brings additional support to the concept of "neurosteroids".